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) IRAS ] L DX A B R IR ZE R B AM
P B RS

FEX, I R, #BE, X H, HFE, IFE, HTL
(LK FAEEHIRA S FRAN DR EERRE )/ LA EE, & N 510275)

B OE. N RERRMIXE AR BEERR VA EIROEBMENERAELE (KR, pHE., LHER
B, RIS BITTHIR. SREN, ] RERF X E KA BEERRFEEEE AMF (Arbuscular
mycorrhiza fungi) HYRYY, B AMF S8 KF| B2 8 i) B R TEFEH T PR IE . IR 2B, R RIVA KB
BRI FIIABORZE M, AM JMUBeR | H2BY R MEURR R R MBS +IEL P, B PR
WBERAMAL (p<0.01), AEMKBELERFELEPEHEH AMF BFHEFEER, AMF 7255 AM M
FURe R, AM R R B EIEMX (p<0.01), AMF 7R HEAKE, FILREE, ENEE,
KA NS EWBZEEME (p<0.01); 5P HEEEFAMRE (p<0.05), HEBHEMMOR, MU RIFERTF
IR, FRERSE T R AMF $iE 2R EERE, PFRgRM/KBEEMBAGERA R 2E
KGN BRFIBEE (Lolium musiflorum L. ) ; MEBHUBRILE, MTHE, A8, £5

FESERS: $344.16  SCEERIREE: A XLEHS: 05296579 (2008) 02-0079-06

BRA BEER R A LIERA B EREZE

Tab.1 Basic information of sampling places of IRG root and soil

R AR, AM BEEMOHET &1
FRAETLARBR A H) ZRAE LMK BREM 5

DASD N DA R X A0 2 T ARSI KR B TAER A e VR B
B AR AMF H s S REPERE 0N 1.275 8, TERE M (2006 4F) " (m) Jrsk

FL(YD 1A 18 B J"AREMIILEILIGS 22 #E
ME(DB) LA 18 H J"ARAHELAKAE 53 BR
HI(ZS) 1 A 18 B ARAFILTATE 50 HHk
WE(QY)1 A 17 H IRAEETHER & 2% g

—YiE
MEE(MX)1 H20 H  JAREHN TR 65 %
- AM(BC)LA19H

IREWMTHEN 64 0%

VI T B OOR TR

AT WA ARG R AR BRI AR B AM K
PR ARG YN L BB R AR 5
AMF B 22 PG R R, BIATRE T RE
10 M X B ARFIBE R MR A A LT 1, Wi
3 - 38 Py 3 Atk B A B R R 2 B AML JR

WL, PRI BARIBAE S AM BN o)1 gaop | P OONIREE
ERIFELEINRFE T, AMF fi 78R ZESR ﬁ?ggﬁ%ﬁ;gﬁ
PABL RN AMF 54347 i) EE IR E I 1 WM(CZ) 1 A20 - ’Eﬁﬂ()ﬁ‘% Y23 B

| BREON) LA 10H HRENTHRAEE 248 1
=X ay P(CZ) 1 H 23 B MR ek 8 R
1.1 REBRSHFE

TERSRAEHLR, RAPMERRET L, BUHR

RO .

HARN 10 cm, VBN 10 em B FEIFEE, 4 REZ,
SRR RE B AM SR AMF 773K
B, %aKE, pHEULLERINEE, &
JE B4 A BB PR R R AL OB
SRR AREEBE S F w =0. 05% ) Trypanblue
Peta | BRI BB AM B ARG IR R AN

+ UFEEHE: 2007 -09 -11

SR T — 40 R PR IR AT J5 AR S
Bk, BREL25.0 g MORHHBUE B E L, T 1 000
mL [ FERRTE, W SEHE T s 51 50 pm
. WHEREY, BTHRUBMETWE. THcH
PREIE T F R FEGeITHE T S

EE&TH: BRARBLESFIITE (30571320, 30640050) ; | RHE HARPHEESTEIHHE (07003648) ; 77K

B EBITRE (2004B20801016)
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4+ T L H K E (Soil Mois-
re, SM), 1% pH, AV, HELN, L+
BOKMEN, 1S P, R P,
L2 HESEE5NR

R B IME, SBTE Excel HHIL
oS540, R SPSS10. 0 17 5 2243 4T (ANO-
VA) FFy¥ Rz B &0 (LSD i, p <
0.05) FuAHEM24F (Pearson Correlation , Sig.2 -
tailed) , Fj Excel fEE,

2 RS0

2.1 AEAMEERTEEE AM B

2,11 B (TC)  MFE2HTH, AM BURYE
REE R Y], 53] 47.25% ; CZ Bk 3.75%,

ZS. QY. CZ. JN # GZ (p <0.01); BC. MX

XD B BB R B F DB, ZS, CZ, JN #1GZ
(p<0.01), BFET QY (p<0.05), {H BC,
MX #1 XD =& 2ZRTLREZEFHE (p>0.05); QY
HEERERBERT CZ (p<0.01), BEFT
GZ (p<0.05); INWERBRREBERT CZ (p<
0.05), :

2.1.2 BegFgE (HC) ANREHTEEERNEKX
MBZERA T, HAAEELBR (F2), AM
BB 5o BC, 5% 32.88% ; CZ Ffkh
3.38% . Siit4ESREN, BC I YI ) AM B 228
Tk W ® T DB, ZS, CZ, JN Il GZ (p <
0.01); MX fy AM [§ 22 )& Ye R 4% & 3 & F DB,
Z8. CZ, GZ (p <0.01), BE®HT IN (p <
0.05); XD f) AM 22 YR MBER T CZ (p<
0.01), BEETDBMGZ (p<0.05); QY fy AM
BB FRRBE ST CZ (p<0.01),

K2 BRHFBRMNELFE AMBREER LR HRTFRE
Tab.2 AM colonization of IRG and spore density in the soil of different places

_— gL B LR IR BRI T K%

HFHA (%) (%) (%) (%) (1~/100g )
Y] 47.25a 31. 38ab 11. 00a 14. 63a 2442, 0a
DB ~10.75cd 10. 25¢d 0. 00d 0. 50b 789. She
78 12. 38cd 11. 50¢d 0. 88cd 0.13b 761. 9be
QY 22. 50bc 21. 25abc 0. 88cd 1.38b 395.9¢
MX 38. 00ab 28. 13ab 7.88b . 9.63a 222.5¢
BC 38.25ab 32.88a 2. 13cd 9.50a 991. Obc
czZ 3.75d 3.38d 0.00d 0.38b 897. 2be
XD 35. 88ab 22. 25abc 4.00¢ ' 0.38b 293. 0c
N 17. 25¢d 16. 13bed 0. 88cd 0.25h 1373.3b
GZ 7.75¢d 7.75¢d 0. 13cd 0. 00b 151. 5¢

E: FFNE PR AR RERBE (LSDRE, p<0.05) (TR)

2.1.3 BB EER (AC) IFE2 FH, AM M
BN Y], A% 11.00% ; #£ DB fl CZ &
RANBEERR P A RIAIEEH . FiTtdERE
B, YR MX f) AM AR 345 8 25 1 T HoAth 8
M (p<0.01), YJ # AM AR REE R
T MX (p<0.05), XD ) AM BRI R A B 3
BT DB, CZFIGZ (p<0.01), BEETFZS, QY
FIN (p<0.05),

2.1.4 adRdR (VC) AM MZEIRYHE R K
Y] (W3 2), ix%) 14.63% ; H k2 MX #1 BC,
I3BIR 9. 63% F19.50% ; 7E GZ 7 A F) B B4R
RPWHE KM BLEN, ZiTEREW, YI, MX
1 BC 1 AM 0 2R Y AR B 3 |/ F QY. DB,
CZ. XD, N, ZSF1GZ (p<0.01),

2.2 A[EHiAR 15 AMF J8F4#E (TSD)

Y] 3% 4 100 g /) AMF fl 7 B 5B =
(£2), 7244204, HKN INFIBC, 45351H
1373.3 4>, 991.0 4~; Bfkh GZ, HA 151.5 4,
GEIFEIRERM, YI R AMF fl 7 BN B E
BT HA LA (p<0.01), INREBEST
QY. XD, MX 1 GZ (p <0.01), B2 F DB M
ZS P (p<0.05), BCHRBERT MX F1 GZ (p
<0.01); BC, DB 1 ZS =M #} & Z & F MX M
GZ (p<0.05), '

2.3 FREH AR SRR

2.3.1 pH M £3 £W, CZpH RS, N
6.58, i XD H3.98, Giit4iREN, GZ iy pH
W REF S THAM A (p<0.01), QY F1ZS
) pH {EAR % & F MX, DB, CZHf1 XD, B&H
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FYIFIIN (p<0.05), BC, YJ, JN F1 MX JOih
i pH {H 2.2 & T DB, CZ fI XD =#h (p<0.05),
B Z BIAfFEZRBEE (p>0.05),

2.3.2 4K (OM) FE3A[0, IN HIEFH
B AR, H5.39%; DBEAK, N 1.58%, 5
WEEREN, IN HENAIESTEREES TH
YI DS AL AT (p <0.01) . YT A LR
SR B EE T BC, MX, XD, QY, GZHIDB (p
<0.01), BEEFCZ (p<0.05), ZS i CZ {4
VUERE BN BEE ST MX, XD, QY, GZHFI DB (p
<0.01), ZHEZHAFELEREEMS. (p >
0.05), HZSHWiREZEF BC (p<0.05), BC,
MX, XD 1 QY DU i HLREN BE® T DB (p
<0.01), H BC BB ERT GZ (p <0.01),
BESTF XD M QY Witk (p<0.05); MX B¥EH
FGZ (p<0.05),

2.3.3 4N (TN) MF3 A4, YIHEEERpe
N&E®&E, ~N0.35%; DB &k, #~0.10%, 4

TSR EH, Y 28504 N S ERE S T HAM
Sy (p<0.01), ZS & N S EWMEBERT
BC. QY. MX. XD, GZ # DB (p <0.01), IN.
CZF1 BC 4 N & 2K B3¥& & T XD, GZ 1 DB
(p<0.01), Hr INIKBERTF MX (p<0.05),
QY F1 MX Wiih iy 4 N & =4 B3 & F GZ 1 DB
(p<0.01), BEET XD (p<0.01), =HZIH
NEREZERME (p>0.05),

2.3.4 KMEN (SN) 33 KW, YJ REREAFK
fit N S B, 6163 mg/100 g; GZ &fk, K
6. 10 mg/100 g, FiT45RERH, YIMKEN F&

WBEHTHM NI (p<0.01), CZ HKME

N &EHBEST QY. DB GZ (p<0.01), &
ZEF BC, ZS, XD fil MX (p<0.05), JN fl BC
P KR N S ERBES T GZ (p<0.01), B
ERT DB (p<0.05), “HEZEANFELERDE
P (p>0.05), ZS, XD FI MX =Hif/Kff N & &
BEE®T GZ (p<0.05),

A3 BWERAHKE, pHAE, AR, £ N, KRN, 2PHFkdP4E

Tab.3  Soil moisture, pH, organic matter, total N, soluble N, total P and availble P of different places

TR kR np | PORAR  ENAE ABNAR  2Pam  RRPAR
5 (%) P (%) (%) (mg/100g)  (g/kg) (mg/ke)
YJ 30. 40c¢ 5.02¢ 5.09ab 0.35a 61.63a 0.38e 3.5%
DB 16.98d 4,22d 1.58g 0.10d 9. 56de 0.58d 111.67a
7S 25.61c 5.57b 4.43bc 0.28b .. 18.83cd 0.79¢ 15.94cd
QY 28.70¢ 5.59b 2. 86f 0.20c ' 14. 82cde 0.52d 10.21de
MX 19.96d 4, 86¢ 2.95¢ef 0.20c 18.42cd 0.56d 10.45¢cde
BC 45, 80b 5.16bc 3. 60de 0.21c '19. 85¢ 0.59d 4.29e
CZ 43.40b 4,22d 4.19¢cd 0.25bc 29.64h 0.93b 45.29b
XD 20. 14d 3.98d 2.87f 0.15d 18.76¢ 0.57d 19.67¢
JN 55.02a 5.00¢ 5.39a 0.25bc 21.79bc 0.78¢c 7.88de
GZ 17.17d 6.58a 2. 17fg 0.12d 6.10e 1.14a 105.48a

2.3.5 AP (TP) 3 A0, GZ +HEFEARE
PERRE, N 114 g/ks; Y&k, 50.38 g/
kg, GiiT4EREYW, CZ W4 P SEREESTH
A (p<0.01), CZIEPERBFEES
Fhr GZ. ZS LISM T A5 (p<0.01), BES
FZS (p<0.05), ZS fl JN 4 P BB ES
F BC, DB, XD, MX., QY # YJ (p <0.01),
BC, DB, XD, MX fl QY W4 P REBEE T Y]
(p<0.01), AFZEAAFHEEFEBEME (p>
0.05),

2.3.6 %z P (AP) 33 o DB HIEREA
WP EREE, M111.67 mg/kg; YI BAK, H
3.59 mg/kg, GEITLE R KB, DB Fl GZ AL P

TENDES T HAMAY (p<0.01), =3
AP EEF BEME (p>0.05), CZ AP
TR E S T DB f GZ HMh 7 M (p <
0.01), XD By P &R EZE T BCHM Y] (p
<0.01), XD H1ZS Wiz P &R EE R T QY f
IN (p<0.05),
2.4 AEMAREAFEEZE AM BEERS5HFH
EZEPXR

Fa R, AM BBYRE AM B 22 YL A
AM MBURGESE  AM U BRIBYL AR 3 A SC (p
<0.01); AMF 17 B #5 AM MWBUBRYL R AM
TRIRGL AR BEIEA K (p<0.01),
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F4TH

%4 AMF 75 %% . AM B FZ ek’
Tab. 4 Correlations between AMF spore density and
AM colonization (Pearson Correlation, Sig. 2 — tailed, n=40)

WE  TSD TC HC AC vC
TSD  1.000

TC  0.300 1.000

HC 0.237 0.829* 1.000

AC  0.356* 0.780** 0.527°*  1.000
VC  0.485°"  0.704**  0.607°* 0.725"" 1.000
1) TSD ERMT M (4100 ), TC Fim MERK (%),
HC FRBLBYR (%), ACERABRBPER (%), VCRRIE
PP (%) =+ FRREEMRX (p < 0.01), *RRBEH
% (p <0.05) ‘

2.5 FAEMEEAFNBES AM BRE5 LS

kB, pHERSENZEMNER

£5 KW, AM BBYR KM N SR EE
EAEE (p<0.01), 54 P &%, H P &EK
BEMMKL (p<0.01); AM BHLBPRGLPE
B, BRP A EWBE AR (p<0.01); AM M
BB 4 N 48, Kl N SR8 IEAER
(p<0.01); 54&P&E, HHP &ERIETM
% (p<0.01); AM MBHERESA N &, ki
NEREBEEME (p<0.01); 54 P8,
HA P A BB BERAIE (p<0.01),
2.6 BAFBEEIRERLE AMF TS L5

SZERKER

AFS ATLIEH, AMF 7 MES £ K
B, AHREE,
FAEE (p<0.01); H5&P&BBEAMRE (p<
0.05),

%5 AMF ¥4, AM gtk HEBAKE,
pH 55 L3 o2 4 49 An % "
Tab. 5 - Correlations between AMF spore density, AM
colonization, soil moisture, pH and soil nutrients

(Pearson Correlation, Sig. 2 —tailed, n=40)

biH TSD TC HC AC vC
SM  0.454*  0.028 0.119 -0.145 0.069
pH -0.125 -0.115 0.006 -0.126 -0.054
OM 0.655"  0.140 0.138 0.226 0.216
TN 0.693™  0.289 0.246  0.422™ 0.456™
SN 0.773™ 0.429™  0.294 0.653" 0.555%

TP -0.342" -0.676™ -0.598* -0.572™ ~0.491"
AP -0.301 -0.580" -0.564" -0.442™ -0.392"

1) SM#EREHEKE (%), OMFKRENE (%), TN RZR %
N (%), SNFRKMEN (mg/100g), TP RR% P (g/kg), AP
RANHE P (mg/ke)

2N, K NTEREE

3 3w

3.1 EEESMRERSEATBEE AM BR

EHIB

VAEEBRS R, IR A OB AR B
B R AM (RAETEE R RIS I A
PR AHERT, LHRNRGL . BHETR . XA
S BB 038 B L BRI OGRS AL, 4R FT A
YE P AM 2 R T B A |

WIS AT, LR R
7 A B 2 AML s 1025 5 T T

JEE., BT HERMNE RER, BT ERHER

FEAM BPRNES, URARFEBRRLIE SN2
Sto BISCRIL, 3 Fh AM RAIBAS (ML, A%
. WEELH) HE LA P &R ERMEX,
VLT 34 P 7 7 R B S R KT AR P R
BT OAM o ECH R s ST A AL P A B i
AM S8 B Yy, BT CZ #1 DB f e R
MG, B, 44 P KR VA BARERY
ST RE PR . BB AT S |

FEBHUR A R i g, AM B A X
BeE, BINFE YI, MX, BC =i, +HEHHLRS
BRITA 10 MREESATRER 3, HAMEZ
YR R TR, AR YR AN B R R
YJ, MX i RR TS o X AT RS AL
B, KRS R AMF 70T 8 R R T g
AT S S i - 4G 56, TR, YT 0 BC
IR P & B R TARIGAKE:, EFHR AMF | %
AR B 1 — MG P YEREE, SERE AR AT Y 1
R X 7 G 0 S AR A AL LT i 3 P, 4 B0
LHPEYE SRR, 0T AMF BLNERET
B, MK, 7ER PARAMLR M L EH, BK
FI B BOAR R P AM B M BR o 45 BT
R, AR EARIBEE, REM T EAAEEE
WA AM B fEEL R, X 2ERITERA
B —REHRH, TELEFRASAR., FFEETE
SRR AN 4G
3.2 HEFAMWMAEMA TS AMF BFHENS

V)

AL AT 1994 — 1996 4F Xof [ 75 35 43 Hh IX 4%
F 3 AM BB RN SHEIT T A BRI E, I
BRI TFHIES M TR, K3 AM EREHM%E
TR 5 ZFAESEFA X, FAEREIR
7] 4 X, B 22 B AR B 3 b AMIF 0 805
THEKE, BIESE. &N &R, KBNE
BREEEME; 52 P S REERME; W0
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FERE: T AN XM EAFIREZ TR AM AEBAEEHR 83

W —EEAR LR PR TR —E 257,
XERAR BB BB AL . e ER
FULII— R, AT TR RTEK A PRI E
MEFRRM T AT, ERKBEERLRES,
AR TSR R I A TR, PR E R A
KR EAEER, XM TaEBRRE, &A1
fHIFEKAGH . AMF 77 7] BB LI —Fh B it R 4R
MLERAEE, BEIEENAME (A HEEEY
MOBHE . EE KA, RS, DRRES)
RiR GE Y S DUVEE (i k7T O

F5h, LU P A RBAOUNE T AMF 45

FAEYI R YL, FE Ak T AMF filF R4 R
PR R E R, (EEXT
MWMEﬁﬂﬁﬁﬂmﬁﬁﬁﬁ%WMW%o
SR EWesRA -,

3.3 BAFEEHE AM E\t;{gz 5 AMF i FHEZ

[ EES

X F AMF #7408 5 B R[] *H?@'%EF?E,
HRS A BEMEN, BRI EZEHFAE
TR, B, TEAREEDREERIEKT

FIXAMEER I AE S R G D, AMF 167 ) B0 F
K2, R LU E] AM X RRH R F Y

JERYL I A DL RIS B BTE . TR 25 R 3RT,
AMF 7 5505 AM MBERGLR . AM 38R
WBFEIEME, AMF i FHEML, WAENEE
PR, MR ELMELMY%, WA T
AMF BB ARABERE, FHTFERELELEE
[ AM 544035 Bh B KR SR B -3 P 2 Y
BIRWITo

SE 30k
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Evolutionary Information Contained in Oligonucleotide
Frequency Differences Across Genomes

XIONG Yuan-yan, WANG Jun-peng, LAN Yi-jie, WEN Ming , ZHANG Shang-hong
(The Key Laboratory of Gene Engineering of Ministry of Education // Biotechnology Research Center,
‘ Sun Yat-sen University, Guangzhou 510275, China)

Abstract; Phylogenetic trees were constructed based on information from oligonucleotide frequency differences
across genomes in this paper. Frequency data from 194 prokaryotic geﬁomes were calculated and analyzed for their
characteristics of conservation across genomes. Oligonucleotide frequency differences among genomes were weighted
according to the characteristics of conservation. The weighted differences were then used as measures of genetic dis-
tances among genomes to construct phylogenetic trees. Compared with the traditional method, similar trees were ob-
tained for classification units lower than family, while trees for classification units higher than family were different.
The phylogenetic trees constructed in this study are true whole-genome trees. The approach used is alignment-free
and specific in weighing the oligonucleotide frequency differences.

Key words; whole-genome sequence; oligonucleotides; frequency; phylogenetic tree; information analysis; data

mining; bioinformatics
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Ecological and Physiological Research on Arbuscular Mycorrhizas (AM) of
Winter Cropping Italian Ryegrass in Different Areas of Guangdong

XIN Guo-rong, SUN Bin, LI Guo-xi, WU Jin, YANG Yu-jie, WANG Yu-tao, YANG Zhong-yi
(State Key Laboratory for Biological Control//School of Life Sciences, Sun Yat-sen University,
Guangzhou 510275, China) )

Abstract: In this study, we investigated the formation rules, the nutiitional and environmental conditions ( mois-
ture, pH value, soil temperature, soil nutrient, etc. ) of the VA mycorrhizal in Italian ryegrass rhizosphere in dif-
ferent areas of Guangdong province. Our results showed that, the AMF colonization in Ttalian ryegrass root system is
universal in different areas of Guangdong, but the AMF colonization in Italian ryegrass showed no regional charac-
teristic. Besides the colonization of mycelium, a large number of AM structures of arbuscules and vesicles were also
found. The total AM infection rates, the mycelium infection rates, the arbuscule infection rates and the vesicle in-
fection rates all had significant negative correlations with soil total phosphorus and soil available phosphorus (p <
0.01). There were differences in the quantity of spores contained in Italian ryegrass rhizosphere in different areas of
Guangdong. The number of the total AMF spores had significant positive correlations with the AM arbusculear infec-
tion rates and the AM vesicle infection rates (p <0.01). It also had significant positive correlations with the soil
_moisture , organic matter, total nitrogen and soluble nitrogen (p <0.01), and a significant negative correlation with
the soil total phosphorus (p <0.05). The differences of soil physical and chemical characters, regional and envi-
ronmental factors may be the main factors inducing the differences of AMF quantity in different areas. The resulis
may be applied to the management of paddy field and to the efficient fertilization,,
Key words: Lolium mutiflorum L. ; arbuscular colonization; quantity of AMF spores; physiology; ecology






